B1 and TRPV-1 receptor genes and their relationship to hyperalgesia following spinal cord injury.
Laboratory investigation of pain behavior following spinal cord injury. To explore changes in the spinal cord expression of nociceptive genes following spinal cord injury (SCI) as they relate to the manifestation of pain behavior in rats. Neuropathic pain following SCI is common, disabling, and largely untreatable. In peripheral nerve injury models, bradykinin B1 and vanilloid 1 (TRPV-1) receptor activity is associated with neuropathic pain behavior. We sought to examine the role of these gene products in SCI-mediated pain. Rats were subjected to SCI using the MASCIS impactor. Animals were tested preinjury and at regular intervals postinjury for the appearance of thermal hyperalgesia using a hind limb withdrawal latency test. The expression of B1 and TRPV-1 genes was assessed using real-time polymerase chain reaction. Immunohistochemistry was used to localize the B1 and TRPV-1 receptors within the spinal cord. Greater than twofold increases in the expression of the B1 and TRPV-1 genes were detected in the injured region of the spinal cord in animals exhibiting hyperalgesia compared with animals with SCI that did not display hyperalgesia. Immunohistochemical staining revealed that both receptor types were largely localized to the dorsal horn. Staining for TRPV-1 receptors decreased while that for B1 receptors increased in all of the injured animals when compared with sham-operated controls. B1 and TRPV-1 receptor genes are overexpressed in the injured spinal cord of animals manifesting thermal hyperalgesia following SCI compared with similarly injured animals without hyperalgesia. This finding is consistent with past work regarding the role of these receptors in nociception and indicates that ongoing modifiable processes are occurring in the spinal cord that lead to clinical pain syndromes.